Bendamustine is an antineoplastic agent that was approved by the United States Food and Drug Administration in 2008 for use as monotherapy or in combination with other agents to treat chronic lymphocytic leukemia (CLL) and progressive indolent B-cell non-Hodgkin lymphoma (NHL) [1] [2] [3] Although bendamustine is well tolerated, it can provoke allergic reactions and drug fever [4] . Symptoms are usually mild and include fever, chills, pruritus, and skin rash. However, in clinical trials, 3% of patients who were retreated with bendamustine experienced grade 3 or higher hypersensitivity reactions compared with those who were not retreated [5] [6] [7] .
We describe a case of delayed-type hypersensitivity reaction to bendamustine with positive skin tests and design a new successful desensitization protocol with bendamustine.
In June 2017, 28-year-old man with NHL (T, NOS, stage II-A, IPI 0) received treatment with CHOP (×5), to which he did not respond. He started second-line therapy with ESHAP, and, again, there was no response after 2 cycles. Therefore, he received third-line therapy with GEMOX (×3), which was followed by disease progression. On 26/02/2018 he started brentuximab vedotin (day 1) + bendamustine (days 1 and 2), without complications. A clinical response was recorded. On day 2 of the second cycle, 4 hours after administration, the patient experienced a sensation of poor temperature regulation, low-grade fever (37.5ºC), and pruritus and maculopapular eruptions on the trunk and extremities. The next day he presented facial and uvular angioedema and mild dyspnea. He was treated in the emergency department and referred to our outpatient allergic clinic.
After resolution of the clinical symptoms, prick tests with brentuximab (5 mg/mL) and bendamustine (2.5 mg/mL) and intradermal tests with brentuximab (1/100, 1/10) and bendamustine (1/10, 1/100) were performed. The immediate readings for the prick and intradermal tests were negative, although 6 hours later, the results of the intradermal test were positive with bendamustine (1/10 and 1/100). Intradermal tests with brentuximab were negative at both the immediate and the delayed readings. The results of laboratory tests including liver and kidney function and complete blood count were normal. As bendamustine was considered to be essential for survival, a desensitization protocol was prepared, as follows: brentuximab on day 1 of the cycle and bendamustine on days 2 and 3 of the cycle. We designed a 14-step protocol in which the amount of bendamustine infused was 150 mg.
Two bags containing different concentrations of bendamustine were prepared. The patient was premedicated with antihistamines, corticosteroids, and an antileukotriene (montelukast). Given the possibility that the patient might present a late reaction, he was admitted to the hematology department.
On day 1 of the cycle, the patient tolerated 150 mg of brentuximab. On the second day of the cycle, he received 150 mg of bendamustine according to the protocol (Table) . Four hours later, he presented a minimal nonpruriginous rash on the face and trunk. No fever was documented. On day 3, the patient underwent another desensitization protocol with bendamustine. To prevent a delayed reaction, 60 mg of methylprednisolone was administered intravenously 2 hours after the desensitization procedure. The patient tolerated this second dose of bendamustine without developing rash or other symptoms.
We report a case of delayed hypersensitivity reaction to bendamustine in which the skin tests confirmed the diagnosis. We also describe a new desensitization protocol to bendamustine. Both premedication and treatment with corticosteroids after desensitization were useful
To determine which drug caused the reaction, bendamustine and brentuximab were both evaluated using skin tests. As the alternatives are not sufficiently effective, a desensitization procedure with bendamustine was performed. The literature on desensitization is less extensive for delayed-type reactions than for immediate reactions; therefore, it is important to establish a protocol according to the drug and based on the patient's previous reaction [8] .
Slower protocols tend to be more effective than rush protocols [9] ; however, rush protocols have the advantage over slow protocols that full therapeutic doses of the drug can be reached within a few hours or 1 to 2 days. Nevertheless, the decision to choose a protocol must always be made on an individual basis after weighing up the risks and benefits.
Although several cases of hypersensitivity reaction to bendamustine have been described [5] [6] [7] , there are only 3 reports of cases where an allergological workup was performed. Barbarroja-Escudero et al [4] reported the first 2 cases of delayed cutaneous hypersensitivity reactions with a positive allergological study.
Sangrador Pelluz et al [10] designed a protocol of desensitization of bendamustine. In this case, the patient experienced a delayed reaction with fever and cutaneous reaction. The intradermal test results were negative. The patient tolerated a 15-step protocol with 3 bags at different concentrations.
To the best of our knowledge, we present the first case of successful desensitization to bendamustine in a delayed-type hypersensitivity reaction with positive skin test results.
